Acupoints sensations in laser acupuncture by Leung, Ho-yan, Joanna & 梁可欣
Title Acupoints sensations in laser acupuncture
Author(s) Leung, Ho-yan, Joanna; 梁可欣
Citation
Issued Date 2009
URL http://hdl.handle.net/10722/173675
Rights Creative Commons: Attribution 3.0 Hong Kong License
  - 1 - 
 
 
Acupoints sensations in  
laser acupuncture—De Qi 
 
Leung Ho Yan Joanna 
 
 
 
 
 
 
 
 
A dissertation submitted in partial fulfillment of the requirements for the Bachelor of Science 
(Speech and Hearing Sciences), The University of Hong Kong, 30 June, 2009 
  - 2 - 
Abstract: 
Background:  De Qi is generally regarded as a component of positive therapeutic effects in 
traditional acupuncture theories. There has not been any study investigated De Qi sensation in 
laser acupuncture. This randomized, placebo-controlled study aimed at investigating whether 
De Qi was perceived and its sensation ratings in laser acupuncture.  
Methods: Fifty healthy, non dysphonic participants were randomly assigned to experimental 
group (n = 30), placebo (n = 10) and no acupuncture control (n = 10) groups. Pre and Post-
experimental measures in maximum pitch, pitch range, maximum intensity and intensity 
range were recorded. In the experimental group, participants filled in an acupoints sensations 
questionnaire which reported the types and ratings of acupoints sensation after receiving each 
round of active or sham laser.   
Results: The Kruskal-Wallis test did not show any significant difference for the changes of 
any voice measure among experimental, placebo and control groups. The incidence rates of 
acupoints sensations in active laser were not significantly different from that in sham laser 
procedure. The overall acupoints sensations ratings of dull pain in active laser condition were 
significantly different (Z = -2.121, p = 0.034) from that in sham laser condition. However, the 
incident rate of dull pain in active and sham laser condition was low and similar range of 
sensations ratings were found in active and sham laser acupuncture, the reflections of 
sensation ratings was not conclusive. The correlations between physical constitution and 
acupoints sensations were just low to moderate.  
Conclusion: The study did not find representative and conclusive significant De Qi in laser 
acupuncture.  
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Introduction 
Traditional acupuncture has a long history of over 2000 years in China. Needling 
acupuncture showed positive effect for many disorders. Needling at specific acupoints is 
thought to trigger neurotransmission that deliver signals to the corresponding cortical areas of 
brain (Cho, Na, Wang, Lee & Hong, 2001). This is considered to arouse the endocrine and 
automatic nervous system which leads to healing activities for disordered system or organs 
(Mann, 1992). 
However, some people may not tolerate the discomfort and pain associated with the 
needling in acupuncture. Despite with very low occurrence rate, infection through the blood 
may happen in traditional needle acupuncture. Recent technological development in the 
1970s for acupuncture started the use of laser acupuncture. Laser acupuncture is defined as 
stimulation of traditional acupoints with low-intensity and non-thermal laser irradiation with 
wavelength between 600nm and 1000nm and power from 5mW to 500 mW (Whittaker, 
2004). Laser acupuncture is considered as less invasive than traditional acupuncture. Positive 
reports on the use of laser acupuncture in facilitating wound healing (Mester, Spiry, Bzende 
& Tota, 1971) and pain relief (Beckerman, de Bie, Bouter, Cuyper & Oostendorp, 1992) have 
led to increased use of  laser acupuncture in various areas (Whittaker, 2004).  
Studies investigating whether laser acupuncture were effective in medical field showed 
equivocal results. Positive effect was found in headache treatment (Gottschling et al. 2008), 
treatment of Carpal tunnel syndrome (Naeser, Hahn, Lieberman & Branco, 2002) and weight 
loss (Wozniak, Stachowiak, Pieta-Dolifiska & Oszukowski, 2003).  Negative results were 
however found in the treatment of asthma (Morton, Fazio, & Miller, 1993; Gruber et al., 2002) 
and smoking cessation (Yiming, Changxin, Ung, Lei & Kean, 2000). In the studies reviewed 
above, some of them did not state clearly the laser parameters used so that it was difficult to 
judge whether the laser intensity was sufficient to result in changes. The acupoints might not 
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be accurately positioned because the acupoints were not located by trained Traditional 
Chinese Medicine practitioners or any other professionals receiving training on this.  
A recent study found that stimulation of acupoint Bladder 67 (BL-67) with laser 
acupuncture showed ipsilateral activation in visual cortex in magnetic resonance imaging in 
ten normal subjects (Siedentopf et al., 2002). No activation was observed in sham laser.  This 
is evident of the effect of laser acupuncture on nervous system. There was still room for 
further research. The sample size of the study was small. The study only involved one 
specific set of laser parameters and one acupuncture point (Bladder 67). It was not persuasive 
to conclude the laser acupuncture works for other laser parameters and acupoints. 
Laser parameters (wavelength, power, exposure) used in the studies reviewed above 
might be inappropriate or insufficient for the laser to reach the acupoints due to skin barriers. 
The skin tissues would prevent the laser from deeper transmission due to scattering and 
diffraction (Whittaker, 2004) so that laser with inappropriate power, wavelength and 
exposure might lead to undesired result. To determine whether acupoints were stimulated or 
activated, the clinical sign of traditional acupuncture is De Qi (sensing the Qi energy). In 
Chinese tradition, De Qi referred to be ‘the excitation of Qi through the acupuncture 
channels/meridian by means of needle stimulation, moxibustion, massage or other 
procedures’ (Kong et al., 2007, p.1060). Both acupuncturists and the patients could perceive 
De Qi during proper acupuncture. Acupuncturists would perceive De Qi as heaviness and 
tenderness while manipulating needles. The patient would perceive it as soreness, numbness, 
heaviness and distention (Kong et al., 2007). According to Neijing (內經) (canonical book for 
traditional Chinese Medicine), De Qi was believed to be the requisites or clinical signs of 
positive clinical effects of acupuncture. Acupuncturists manipulate the acupuncture needles 
until the patient had De Qi. According to Zhong Guo Zhen Jiu Xue Shi (History of Chinese 
Acupuncture, 1997), a patient’s illness caused by wind will feel pain, that caused by coldness 
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may feel soreness and that caused by dampness may feel swelling. Illness related to coldness 
and wind was related to numbness and soreness in De Qi.  Most of the remarks were just 
anecdotal statements.  There were a few recent researches studying De Qi in traditional 
acupuncture. The researches not only aimed at qualifying De Qi, but also quantifying the De 
Qi intensity (White et al., 2008). However, the study did not include control group so that the 
reliability of sensation rating was low. There has not been any experimental research focusing 
on De Qi in laser acupuncture. 
Contemporary medical researchers have begun to pay more attention to the concepts of  
De Qi and related it to the therapeutic results in traditional acupuncture. A study conducted  
by Kuo, Lin and Ho (2004) showed that the subjects felt soreness and numbness as De Qi 
sensation when introducing acupuncture. There was an increased blood flow and palm 
temperature after sensing De Qi for about five seconds. This showed that the needling 
sensation, De Qi, was highly correlated with the nervous system activation and possibly 
therapeutic effect. It also compared the blood flow when the needles were inserted in 
acupoints and non-acupoints. Significant differences were observed in the blood flow and 
palm temperature (Kuo, Lin & Ho, 2004). This also implied the importance in correct 
locations of acupoints.  
Indeed, traditional acupuncture and laser stimulation had two different stimulation 
mechanisms. Langevin and his colleagues (2001) contended that the needle acupuncture 
offers mechanical activation of signal transduction pathway and that activation was initiated 
by needle mediated collagen fiber reorganization. Low-intensity laser does not offer this kind 
of mechanical effects (Langevin, Churchill & Cipolla, 2001). The mitochondrial cytochromes 
which absorb in red and near-infrared light lead to photo-biological reactions in the body and 
this implies the possible therapeutic effects (Karu, 1999). Due to the different mechanisms of 
needle and laser stimulation, the patients with laser acupuncture might not have the same De 
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Qi sensation as those received traditional acupuncture. It is important to investigate whether 
De Qi is perceived by patients during laser acupuncture. This study will investigate whether 
patients receiving laser acupuncture have De Qi sensation. This study will further investigate 
the types and the intensity of the De Qi sensation when the nine designated acupoints related 
to voice (Yiu et al., 2006) are stimulated by laser. De Qi will be considered to be present in 
laser acupuncture if 1. statistically more participants receiving active laser acupuncture 
reported positive sensation ratings than with sham laser acupuncture or 2. participants 
reported obviously higher degree of sensation ratings in active laser acupuncture when 
comparing to the sham one.  
Voice disorder is the most common source of communication disorders in the life (Ramig 
& Verdolini, 1998).  It would affect one’s job, daily, social communication and emotion (Ma 
& Yiu, 2001; Yiu, 2002). Some populations like teachers and salespersons use their voice 
frequently and they are prone to developing voice disorders (Chan, Yiu & Ma, 2005). About 
20% of dysphonic patients did not have improving voice quality after any medical and voice 
therapy (Woo, Casper, Colton & Brewer, 1994). Traditional acupuncture on designated 
acupoints related to voice shows positive effect on dysphonic subjects (Yiu, et al., 2006). 
Laser acupuncture, less invasive than needling acupuncture, may also be a valid alternative 
and complementary medicine models for dysphonic patients. However, with very little 
knowledge about laser acupuncture as alternative voice treatment, this study serves as the 
pioneer of laser acupuncture protocol for voice treatment.  
According to the traditional Chinese Medicine historical document, patients with different 
pathogen origins would have different De-Qi sensations when receiving acupuncture. This 
study involved Traditional Chinese Medicine practitioners to classify subjects according to 
their constitutions in eight basic concepts (i.e. 表, 裏, 寒, 熱, 虛, 實, 陰, 陽). This 
constitution classification was used to correlate with the types of De Qi. 
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Method: 
Laser parameters (wavelength, power, exposure duration) were chosen from reviewing 
the studies about laser acupuncture, it was more ethical to ensure that the laser protocols were 
safe and convenient to use. With little knowledge of the laser acupuncture protocol, the pilot 
study aimed at finding out the confounded variables which could be reduced in the main 
study.  
 
Pilot study: 
      Six subjects (five females and one male; mean age = 22 years, SD = 0) participated in the 
pilot study for two days. They received active laser (A) on one day and the sham laser (B) on 
the other day. The participants rated their sensations two times (one for active and one for 
sham laser) in the pilot study. The order of procedures was AB, BA and BB.     
 
Findings and interpretation:  
The participant receiving no laser had different voice measures (discrepancy of highest 
frequency> 100 Hz) shown in phonetogram which was taken at different times in two days. 
There was no perceptual difference in habitual voice use for the participant. The participant 
reported that she stayed late the night before the data collection session. This might worsen 
her voice use. The variation of voice quality caused by external bias would be reduced if the 
participants undertook the phonetogram within one hour in the same day. Thus, data shown in 
phonetogram would be more reliable.  
Two participants receiving active laser rated positive De Qi sensations (numbness, 
pressure, throbbing) in the acupoints sensation questionnaires. This implied that the laser 
protocol in this study were sufficient for inducing De Qi sensation. Though, some positive 
ratings were also found in sensation ratings in sham laser procedures but they were in lower  
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ratings. 
Several days were separated apart between the first and the second rating. The 
participants reported that it was difficult for them to rate the sensations accurately if no 
reference or comparison was provided. Administering the laser procedures within short time 
allowed the participants to make an immediate and direct comparison between the sensations 
in active and sham laser procedures.  
The acupoints sensation in sham laser (B) of AB order may be affected by previous 
procedure (A). Administering three laser procedures (e.g. comparing A andB2 in the AB1B2 
combination) could prevent the direct influence on acupoints sensation in sham laser after 
active laser and thus increased the sensitivity of the study. 
No adverse effect was reported when the designated laser parameters were used. It was 
safe to continue using the laser protocol in the main study.  
 
Main study: 
Participants:  
A total of fifty normal healthy subjects were recruited. There were 25 males (mean age = 
21.12 years; SD = 1.36 years; range = 19—23 years) and 25 females (mean age = 22.08; SD 
= 3.19; range = 18—33 years) with normal voice quality participated in the main study. Both 
males and females were randomly assigned to experimental, placebo and control group in 
3:1:1 ratio because the combination of laser procedure order is 3:1 (refer to p. 10). All 
subjects reported no history of hearing problems, nervous diseases, asthmas, thyroid disease 
and diseases related to heamorrhage. They were not taking immune suppressant drug, steroid, 
drugs leading to photosensitive reaction, anti-inflammatory drugs, or non-steroid anti-
inflammatory drugs which might have impact on the voice.  
All subjects agreed to participate in this study by signing an informed consent form. 
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The participants’ voice qualities were rated by the experimenter and a trained student 
studying in Speech and Hearing Sciences for four years. Only individuals having perceptually 
normal and healthy voice quality were invited to participate in this study. The participants 
were then assessed by a registered Traditional Chinese Medicine (TCM) practitioner. The 
TCM practitioners would visually examine the participants (望), smell the air released from 
the participants (聞), ask for the medical history and current daily living habits (問) and 
assess the pulse (切) in order to make a diagnosis which classified the participants according 
to their constitutions (e.g.陰虛).     
 
Voice function measures: 
Then each participant undertook a phonetogram with Swell Real-time DSP Phonetograph 
Version 2.0 (Phog 2.0, AB Nyvalla DSP, Stockholm, Sweden) which collected information 
on minimum and maximum fundamental frequencies and lowest and highest intensities that 
the participants could produce before receiving active and sham laser. The recording and the 
analysis of phoentogram was administered in a quiet room. The voice samples were recorded 
with a professional grade, head-mounted condenser microphone (AKG Acoustics C420, 
Vienna, Australia) at 5 cm from mouth to microphone. The distance was kept short so that the 
signal-to-noise ratio was increased. After calibration of the Phog 2.0., the participant was 
instructed to produce maximum and minimum frequencies and maximum and minimum 
intensities. The instruction for collecting phonetogram was standardized so as to reduce the 
examiner bias. Whenever the participants claimed that they reached the maximum or 
minimum frequencies or intensities, that tone or intensity level would be tested three more 
times to ensure that the maximum or minimum possible frequencies or intensities level was 
reached. The data collected here were regarded as pre-treatment measures.  
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Since each participant had received three chances of acupoints sensation rating, the 
combination of the order were AAA, BBB, AAB, BAA, ABA, BBA, ABB, BAB where A 
stood for active laser and B for sham laser. In common practice of traditional acupuncture, it 
was rare for patients to have repeated acupuncture within very short time so as to avoid the 
‘acupoints fatigue’ (穴位疲勞) (Aung & Chen, 2007). ‘acupoints fatigue’ might occur if the 
participants received active laser on the same acupoints for more than once within an hour. 
When ‘acupoints fatigue’ occurred, there was no reaction of specific acupoints although 
similar stimulus was offered. This surely affected the perception of acupoint sensations. 
Therefore, the combination of AAA, AAB and BAA were eliminated and the combination 
orders of this study were BBA, ABB, BAB (experimental) and BBB (placebo). Thus, 
participants in experimental group and placebo group were arranged in the ratio 3:1.  
For instructions, the subjects were told that they received laser acupuncture in a random 
order. The subjects did not know whether active and sham laser was used because the laser 
(infrared) used in this study is colorless. Protective goggles were worn to prevent their eyes 
from damage by the laser. The subjects were also asked to close their eyes so as to reduce the 
distractions during the laser procedures. Sham laser procedure was similar as active laser 
procedure except the power of laser probe was not turning on. Since the laser machine 
emitted a mechanical high frequency sound after the power was turned on, repeated artificial 
high frequency sound (8000Hz in 2 seconds) was also emitted by a MP3 player when laser 
procedure was administered.  
A total of nine acupoints were targeted (two Hegu (LI4), two Lieque (LU7) points on the 
wrists, one Lianquan (RN23) and two Renying (ST9) points on the neck and two Zhaohai 
(KI6) points on the ankles) (Table 1). The nine acupoints were all related to voice. Some 
(LU7, ST9, KI6) have been found to be the acupoints for voice improvement in traditional 
acupuncture (Yiu, et al, 2006) and LI4 and RN23 were also beneficial to voice treatment 
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(Chen, 2004). The laser machine (THOR DDII, UK, Europe) used in the study had the 
following specifications: energy = 485mW, wavelength = 810nm, frequency = continuous 
wave, intensity = 5.85 Wcm-2 and each participant was exposed to laser for 30 seconds. There 
was nothing emitted for sham laser. The active or the sham laser procedures were 
administered by the registered Traditional Chinese Medicine (TCM) practitioners with five 
years of experience in TCM training and two years of experience in acupuncture because they 
have been trained to locate the acupoints accurately.  
 
Acupoints sensation measures: 
A questionnaire about the kinds and intensity of sensations (Appendix A) was given to 
the subjects for perceptual rating after each round of laser procedure (active or sham). 
  
     
                A                                                      B                                                 C 
     
                  D                                                    E                                                   F 
Fig. 1. Acupoints locations of A. Zhaohai (KI6), B. Lieque (LU7), C. Hegu (LI4), D. 
Renying (ST9), E. Lianquan (RN23) and F. subject holding grounding rod.  
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After rating for three times, subjects were asked to undertake a phonetogram again. The 
data obtained here were for the post-treatment measurement. 
Ten participants were assigned as control and received no laser at all. They just lied on a 
bed for 25 minutes because participants receiving active and sham laser acupuncture also lied 
on the bed for similar time. This would find out whether the possible changes in voice 
measures were due to the practices effect of using phonetogram twice or placebo effect.  Pre 
and Post phonetogram was taken.  
 
Table 1. Acupoints used in the study and their functions 
Acupoints (channel number) Functions related to voice 
Lieque (Lung 7) Coughing, Diseases of trachea 
Renying (Stomach 9) Hypertension, Bronchial asthamas, Spastic bronchitis, 
Inflammation in region of pharynx and throat and Tonsillitis 
Zhaohai (Kidney 6)  Numbness, Fatigue, Chronic pharyngitis  
Hegu (Large Intestine 4) Sore-throat, voice loss, Soften hard masses, Lung diseases 
Lianquan (Ren 23) Sudden loss of voice (aphonia), Hoarseness, Dry throat, 
Laryngitis  
 
Data analysis 
Phonetogram analysis 
Four measures were recorded in phonetogram: maximum frequency, frequency range, 
maximum intensity and intensity range. Due to the small sample size in placebo and control 
group and unequal group sample sizes in this study, non-parametric tests were used. Kruskal 
  - 13 - 
Wallis tests were used to compare the changes between pre and post measures among the 
three groups (experimental, placebo and control). Since there are expected discrepancy of 
fundamental frequency between males and females, the frequencies in Hz (Appendix 2) were 
converted to semitones. This conversion was used when fundamental frequencies of males 
and females were analyzed together. This normalized the difference of frequencies in males 
and females.  
The pitch in semitone was determined according to the following formula (Heylen, Wuyts, 
Mertens, De Bodt & Heyning, 2002):  
semitone = log (f/f b)/0.0251.  
If fmin was the minimum frequency of all subjects in frequency measure, f b was denoted as 
the frequency that corresponded with the semitone just below fmin. f was the frequency to be 
converted.  The number 0.0251 was a factor used to convert Hz to 12 semitones in an octave 
and this meant frequency doubling, or log(2)/12 = 0.0251 (Heylen et al., 2002). Since there 
were four non-parametric tests were done on maximum pitch, pitch range, maximum 
intensity and intensity range, adjusted alpha level 0.0125 (0.05/4) was applied.  
 
Acupoints Sensation analysis 
Since two sham laser procedures and one active laser procedure were carried out for each 
participant in the experimental group (i.e. ABB, BAB, BBA), the acupoints sensations in 
active laser procedure and the sensations in the sham laser procedure which was far away 
from active laser procedure were subjected to comparison (i.e. A vs B2 in AB1B2 order; A vs 
B1 in B1AB2 and B1B2A order). This was done to prevent the influence of acupoints 
sensations in active laser procedures on those in sham laser procedures.  
The percentage of incidence (sensation ratings > 0) of each sensation descriptor in active 
and sham laser procedures was calculated. Z test of proportion was done to compare the 
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incidence rate of each sensation between the active and sham laser procedures statistically. 
Confident level being higher or equal to 95% was regarded as statistically significant.  
Since the acupoints sensations ratings (0 - none, 1 - very mild, 2 - mild, 3 - moderate and 
4 - severe) were not in ratio scale, non-parametric test --The wilcoxon matched- 
pairs signed-ranks test was used to compare the acupoints sensations ratings in active and 
sham laser procedures.  
 
Acupoints sensation vs physical constitution: 
Bivariate Correlation was carried out to investigate the relationship between each 
acupoints sensation and physical constitution. This was done to find out whether the types of 
De Qi were related to the physical constitution. The results were significant at p<0.05.  
 
Result 
Phonetogram measures:  
The descriptive statistics of phonetogram measures: pre and post treatment measures and 
the changes of maximum pitch, pitch range, maximum intensity and intensity range in each 
group was summarized in Table 2. No significant effect was observed for any changes in 
voice measures (Maximum pitch, pitch range, maximum intensity and intensity range) 
according to the adjusted level 0.0125 (Table 3). 
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Table 2. Mean and standard deviation of voice measures over time among three groups 
Measurement /group Pre-experimental  Post-experimental Change (Post - Pre) 
Mean (SD) Mean (SD) Mean (SD) 
Maximum pitch 
(semitone) 
Experimental 
Placebo 
Control 
 
 
10.20 
10.13 
10.53 
 
 
(5.16) 
(6.08) 
(5.15) 
 
 
11.40 
10.43 
9.93 
 
 
(5.41) 
(6.55) 
(5.42) 
 
 
1.20 
0.30 
-0.60 
 
 
(2.07) 
(1.06) 
(1.07) 
Pitch range 
(semitone) 
Experimental  
Placebo 
Control 
 
 
12.41 
12.20 
12.60 
 
 
(5.38) 
(6.23) 
(5.59) 
 
 
13.70 
12.51 
11.96 
 
 
(5.65) 
(6.86) 
(5.97) 
 
 
1.29 
0.31 
-0.64 
 
 
(2.21) 
(1.18) 
(1.20) 
Max. intensity (dB) 
Experimental  
Placebo 
Control 
 
115.20 
112.50 
114.40 
 
(5.00) 
(8.83) 
(6.15) 
 
116.50 
113.90 
115.60 
 
(4.08) 
(7.89) 
(4.22) 
 
1.30 
1.40 
1.20 
 
(4.38) 
(4.88) 
(4.51) 
Intensity range (dB) 
Experimental 
Placebo 
Control  
 
65.83 
63.10 
66.10 
 
 
(8.68) 
(6.86) 
(7.84) 
 
67.23 
65.90 
69.10 
 
(5.13) 
(6.81) 
(5.45) 
 
1.40 
2.80 
3.00 
 
(7.85) 
(4.87) 
(5.16) 
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Table 3. Results of Kruskal Wallis tests for comparing the changes between pre- and post-
voice measures among three groups 
Voice measures Chi-square (2, N=50) P 
Max. pitch change 
(semitone) 
 6.958 0.031 
Pitch range change 
(semitone) 
  7.233 0.027 
Max. intensity change 
(dB) 
0.280 0.986 
Intensity range change 
(dB) 
 0.268 0.874 
 
 
Acupoints sensations:  
Table 4 listed the incidence of different acupoint sensations (De Qi) in active and sham 
laser acupuncture.  Numbness existed the most frequent (43.3%) as De Qi sensations in active 
laser condition.  However, the Z- test of proportion showed that no significant difference was 
found in the incidence rate of numbness in active and sham laser procedure. Apart from 
throbbing, the incidence rates of other sensations were generally higher when receiving active 
laser than those in sham laser procedures as shown in table 4. Nevertheless, no significant 
difference was observed in the incidence rate of each acupoint sensation between active and 
sham laser procedure (Table 5). 
The participants in the experimental group (n = 30) rated the acupoints sensations in 
active and sham laser acupuncture. Table 6 listed the mean, standard deviation and median of 
acupoint sensation ratings for all participants in two conditions. The wilcoxon matched-pairs 
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signed-ranks test showed that the acupoints sensations ratings of dull pain in active laser 
condition was significantly different (Z = - 2.121, p = 0.034) from that in sham laser 
condition (Table 7). However, the acupoint sensation rating of dull pain in active and sham 
laser condition both ranged from none (rating 0) to mild (rating 2). Moreover, the incidence 
of dull pain in active and sham laser acupuncture was low, those reflections on the degree of 
sensation ratings could not conclude De Qi was present in laser acupuncture.  
 
Acupoints sensation vs physical constitution: 
Table 8 listed the Pearson correlation results. Distention and soreness had negative 
correlation with physical constitution 裏 and 實 respectively. The correlation of distention 
and 裏 was moderate (r = -0.640, p<0.001) and that of soreness and 實 were low (r = -0.380, 
p=0.038).  No significant correlation was observed in any other pair of data. 
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Table 4: Incidence rate of acupoints sensations for thirty participants in active and sham laser procedures 
 
 
Table 5: Results of Z test of proportions (2-tailed) comparing the incidence of acupoints sensations in active and sham laser 
 
Sensation/ 
Laser 
Procedures 
Soreness Numbness Pressure Heaviness Distention Tingling Aching Dull Pain Throbbing 
Active  6 (20%) 13 (43.3%) 12 (40%) 11 (36.8%) 5 (16.8%) 7 (23.3%) 2 (6.77%) 6 (20%) 8 (26.8%) 
Sham  2 (6.77%) 12 (30%) 12 (40%) 9 (30%) 4 (13.3%) 4 (13.3%) 1 (3.33%) 1 (3.33%)  10 (33.3%) 
Sensation/ 
result 
Soreness Numbness Pressure Heaviness Distention Tingling Aching Dull Pain Throbbing 
Z value  1.136 0.777 -0.264 0.219 -0.036 0.667 -0.059 1.649 0.31 
Confident 
level  
74% 56.3% -20.8% 17.3% -2.9% 49.5% -4.7% 90.1% 24.3% 
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Table 6. Mean, standard deviation, median of overall acupoints sensations ratings in active and sham laser procedures. 
 (     ) Standard deviation. 
 Table 7. Results of Wilcoxon signed ranks for overall acupoints sensation ratings (0 – none, 1-very mild, 2 – mild, 3 – moderate, 4- severe) in 
active and sham laser procedures. 
Sensation Soreness Numbness Pressure Heaviness Distention Tingling Aching Dull Pain Throbbing 
Active 
Mean 
(S.D.) 
0.27 
(0.52) 
0.73 
(1.01) 
0.47 
(0.63) 
0.47 
(0.68) 
0.2 
(0.48) 
0.43 
(0.94) 
0.10 
(0.4) 
0.27 
(0.58) 
0.43 
(0.86) 
Median 0 0 0 0 0 0 0 0 0 
Sham 
Mean 
(S.D.) 
0.067 
(0.25) 
0.40 
(0.67) 
0.60 
(0.86) 
0.37 
(0.62) 
0.133 
(0.35) 
0.20 
(0.55) 
0.033 
(0.18) 
0.067 
(0.37) 
0.47 
(0.78) 
Median 0 0 0 0 0 0 0 0 0 
Sensation Soreness Numbness Pressure Heaviness Distention Tingling Aching Dull Pain Throbbing 
Z value - 1.890 1.661 - 1.265 - 0.905 - 0.816 - 1.406 - 1.000 - 2.121 - 0.535 
p 0.059 0.097 0.206 0.366 0.414 0.160 0.317 0.034* 0.593 
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Table 8. Correlation relationship between physical constitution and acupoints sensations 
 Soreness Numbness Pressure Heaviness Distension Tingling Aching Dull Throbbing 
表 R = -0.134 
P = 0.481 
R = 0.036 
P = 0.850 
R = -0.218 
P = 0.247 
R = -0.189 
P = 0.317 
R = 0.239 
P = 0.203 
R = -0.161 
P = 0.395 
R = -0.071 
P = 0.708 
R = -0.120 
P = 0.529 
R = -0.175 
P = 0.355 
裏 R = -0.049 
P = 0.797 
R = -0.053 
P = 0.782 
R = 0.120 
P = 0.527 
R = 0.069 
P = 0.716 
R = -0.614 
P < 0.001* 
R = 0.015 
P = 0.938 
R = 0.105 
P = 0.581 
R = -0.088 
P = 0.645 
R = -0.171 
P = 0.366 
寒 R = -0.167 
P = 0.397 
R = -0.067 
P = 0.724 
R = -0.272 
P = 0.146 
R = -0.236 
P = 0.210 
R = -0.149 
P = 0.432 
R = 0.302 
P = 0.105 
R = -0.089 
P = 0.640 
R = -0.149 
P = 0.432 
R = -0.218 
P = 0.247 
熱 R = 0.035 
P = 0.856 
R = 0.247 
P = 0.189 
R = 0.339 
P = 0.067 
R = 0.245 
P = 0.193 
R = 0.155 
P = 0.414 
R = -0.323 
P = 0.081 
R = 0.203 
P = 0.281 
R = 0.155 
P = 0.414 
R = 0.196 
P = 0.299 
虛 R = 0.113 
P = 0.552 
R = 0.071 
P = 0.709 
R = 0.185 
P = 0.329 
R = 0.267 
P = 0.155 
R = -0.135 
P = 0.477 
R = 0.193 
P = 0.306 
R = 0.161 
P = 0.395 
R = 0.067 
P = 0.723 
R = 0.066 
P = 0.730 
實 R = -0.380 
P = 0.038* 
R = -0.107 
P = 0.574 
R = -0.056 
P = 0.767 
R = -0.098 
P = 0.607 
R = 0.031 
P = 0.871 
R = -0.302 
P = 0.104 
R = -0.203 
P = 0.281 
R = -0.340 
P = 0.066 
R = -0.045 
P = 0.812 
陰 R = 0.101 
P = 0.596 
R = 0.222 
P = 0.239 
R = 0.027 
P = 0.885 
R = 0.048 
P = 0.803 
R = -0.150 
P = 0.428 
R = 0.071 
P = 0.709 
R = 0.234 
P = 0.214 
R = 0.030 
P = 0.875 
R = 0.132 
P = 0.486 
陽 R = -0.113 
P = 0.552 
R = -0.071 
P = 0.709 
R = -0.031 
P = 0.872 
R = -0.107 
P = 0.575 
R = -0.067 
P = 0.723 
R = -0.023 
P = 0.905 
R = -0.161 
P = 0.395 
R = -0.067 
P = 0.723 
R = -0.230 
P = 0.221 
  - 21 - 
Disussion: 
Voice measures in phonetogram: 
Statistical significant difference of improvement was not observed in voice measures 
among experimental, placebo and control groups. These results were similar to the study 
showing no heart rate variability was observed when laser acupuncture at Neiguan (PC6) was 
applied to young and healthy men (Hűbscher, Vogt & Banzer, 2007). Acupuncture aimed at 
speeding up the recovery activities for the disordered organs and resembled the balance in the 
body. The subjects in the study had perceptually normal and healthy voice, they were 
assumed in their optimal condition in voice use. Therefore, it might be difficult to obtain 
further significant improvement beyond their ceiling performance in voice use. Furthermore, 
participating in laser acupuncture for one time might not be sufficient to bring out a 
significant experimental effect in voice.  Some of the reactions have to be accumulated to 
result an observable changes in the body. It therefore took time to accumulate the reactions of 
the acupuncture. Carrying out treatment within one hour might not have observable voice 
changes.  
 
Acupoints sensations: 
  The De Qi sensations varied according to the stimulation modes. Tingling was reported 
to be the predominant sensation in electrical stimulation and aching being the predominant 
sensation in traditional needling acupuncture (Leung, Park, Schulteis, Duann & Yaksh, 2006). 
The incidence of numbness sensation was 43.33% which was the highest in active laser 
acupuncture. However, it was not significant different from that in sham laser condition 
(30%). The incident rates of acupoint sensations descriptors used in this study in active laser 
condition did not statistically differ from that in sham laser condition. By comparing the 
incident rates, De Qi was not observed in laser acupuncture. According to Leung et al.’s 
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study, participants receiving needle or electro-acupuncture on non-acupoints also perceive De 
Qi sensations but with lower incidence rates. Similarly, participants receiving sham laser also 
reported perceiving De Qi. This might be explained by the placebo effect. If De Qi was not 
the sensation specifically induced by active laser acupuncture, the reliability of using De Qi 
as the clinical sign to determine the adequacy of acupuncture was doubted.  
Apart from numbness, similar incidence rate of heaviness, pressure, distention and 
throbbing were reported in active and sham laser procedures. For heaviness and pressure, it 
was very possible that the sensations were originated by the mechanical force offered by the 
metal laser probe to the skin so that subjects receiving laser or sham laser would perceive 
similar sensations. The pressure and heaviness sensations were believed to be related to 
needle grasp in needle acupuncture. The coupling of needle and skin tissue after needle was 
inserted prevented the needle from pulling out. This resulted heaviness and pressure which 
were mostly perceived by acupuncturists. Needle grasp was probably not present in laser 
acupuncture.  
Apart from comparing the incidence rate, the degree of acupoints sensations ratings was 
also considered. In spite of similar incident rates in active and sham laser acupuncture, De Qi 
was still considered to be induced by laser acupuncture if the degree of sensation ratings in 
active laser condition is obviously higher than that in sham laser. This study found that the 
acupoints sensation ratings of dull pain were significantly different between active and sham 
laser conditions. However, the incidence of dull pain in both active and sham laser condition 
was very low (20% and 3.3%), most of the participants rated dull pain as rating 0 (none), the 
reflection of sensation ratings of dull pain was not conclusive.  Although this study found out 
that the sensation ratings of dull pain in active laser condition did differ from that in sham 
laser condition. Whether the amount of the difference of sensation ratings for dull pain was 
large enough to conclude dull pain was induced by laser was not yet discussed. If the amount 
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of difference was small and consistent, it will also result a significant difference statistically. 
However, small amount of difference in sensation ratings between active and sham laser 
acupuncture can be induced by other reason like perception errors.  
The perception of De Qi seemed to be the most observable and convenient indicator for 
realizing the adequacy in traditional acupuncture treatment. Most of the registered 
acupuncturists were using it as one of the components to determine the adequacy of needle 
stimulation and forecast the treatment efficacy. One study indicated that there was small 
difference of treatment efficacy in back pain relief between the elicitation of De Qi and 
absence of De Qi, though it could not reach a statistical significance (Adrian, White & 
Edzard, 1998).  In this study, a number of participants receiving sham laser also had positive 
De Qi sensations. This implied that perception of De Qi might not be an accurate indicator 
for activation of Qi.  
This study aimed to find out whether De Qi in traditional acupuncture was present in laser 
acupuncture although the two methods of acupuncture had different stimulation mechanism. 
The stimulation on traditional needle acupuncture is mechanical stimulation and that in laser 
acupuncture is the photo-stimulation. Actually, the mechanism and theory of laser 
acupuncture remain unknown, the mechanism of low level power laser stimulation was 
applied here. In the perspective of clinical application, both needle and laser acupuncture 
might introduce similar outcomes to the body, like pain relief, the route of reaction might be 
totally different. The photoacceptors assumed an eletronically excited states when they 
absorbed the light of certain wavelengths in laser stimulation.  Therefore, these primary 
molecular processes would lead to significant biological effect in some situations. Increased 
oxidation reaction indicated stimulation or activation while increased reduction indicated 
inhibition in redox reaction chain. This contributed to regulation of homeostasis (Karu, 1999).  
In needle acupuncture, tissue matrix deformation was resulted when the needles were being 
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manipulated (inserting, rotating and moving up and down). Different types of sensory 
receptors within the connective tissue were activated during needle manipulation. The 
sensory receptors and afferent nerve fibers which were stimulated by the tissue matrix 
deformation would transmit mechanosensory signals in subcutaneous and deep connectives 
tissues. Acupoints sensation—De Qi was thus resulted when the sensory receptors were 
stimulated. Therapeutic effect was also elicited by modification of the biological reactions 
related to the tissue matrix deformation (Langevin et al., 2001). Although the sensory 
receptors were stimulable by mechanical and chemical stimuli (Langevin et al., 2001), 
whether the sensory receptors would be stimulated by light with different wavelengths was 
still unknown. Apart from this, whether we could combine the theory and concepts of low 
level laser and traditional acupuncture to form a knowledge system for laser acupuncture 
deserve more evidence-based support and discussion.  
Although the sensation ratings for dull pain in active laser procedure were statistically 
different from that in sham laser procedure, it existed only on 20 % of participants receiving 
active laser. Laser parameters and individual difference might contribute to this result. 
Whether laser acupuncture succeed or not, the parameters chosen in each disorder treatment 
protocol was with paramount importance. The response and the effect declined when the 
stimuli level was too high in acupuncture (Abad-Alegria & Pomaron, 2004). There might be 
adverse effect e.g. burning skin if the power of laser was over 500 mW.  Moreover, light with 
different wavelength will introduce different effect in mitochondria (Karu, 1999). According 
to the systemic review, treatment with different duration resulted in significant difference in 
cortical activation (Li et al., 2006). To conclude, the power, wavelength, duration of 
treatment should be carefully selected in order to have suitable and adequate stimulation to 
the body. This can explain why the positive and negative efficacy was equivocally resulted 
when laser acupuncture was introduced in treatment of various disorders.  It was not valid to 
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use similar laser protocol in treatment of wide variety of disorders. Other laser specifications 
can be used in further study to investigate the similarity and difference in dealing with voice 
use. It was hoped that a more refined treatment protocol for laser acupuncture on voice 
disorders will be found with various studies.  
With the same laser procedures and specifications, different participants had different 
perception on acupoints sensations. Some reported that totally no sensations was perceived  
during having active laser acupuncture but one of the participants reported that there was 
painful sensation related to skin burning during the laser acupuncture.  It indicated that 
individual difference was not negligible in laser acupuncture. The thickness of skin directly 
affected the penetration of laser and thus activation of photoacceptors. The multilayered skin 
and subcutaneous fat would prevent the light from transmitting to deeper area in the body due 
to light scattering and absorption by the tissue elements. Increasing wavelength (from 400nm 
to 1200nm) resulted for better transmission across skins and subcutaneous fats (Whittaker, 
2004). The tissues’ absorption was at minimum for light with wavelength 650nm to 900nm 
and thus a maximum tissue penetration could be expected (Weber, Fussganger-May & Wolf, 
2007). However, the skin barrier and pigmentation varied for individual and even for 
acupoints locations. Thus, using one set of laser parameters for everyone is problematic. It 
was possible that laser did not have stimulation on the targeted cells in someone with thick 
skin and subcutaneous fat layers and darker skin colors. Furthermore, the depths of acupoints 
locations from skin were different according to the Traditional Chinese medicine (Lin, 1997). 
Laser parameters (wavelength) might need to be modified to deliver accurate stimulation on 
specific acupoints.  
In acupuncture training, the acupuncturists would have some modifications such as 
twisting the needle or inserting needles to deeper area until the patients had ‘De Qi’ sensation. 
However, modification of laser acupuncture can be difficult because there are many 
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parameters of laser acupuncture affecting the efficacy of treatment. The individual difference 
had also to be dealt with. How to tailor choose a laser protocol in treating voice disorders for 
different individual is a big question to tackle before we can make best use of laser 
acupuncture in voice treatment.  
This study also investigated the physical constitution of every participant. There was no 
high correlation between physical constitution and specific acupoints sensation. Individuals 
with similar physical constitutions had different perceptions of acupoints sensations. Actually, 
the document mentioned that the sensation was correlated with the pathogenic factors which 
were not observed in young healthy participants. Therefore, the study was not strong enough 
to protest that saying. In the future studies, the dysphonic patients could be recruited. 
Correlation of their pathogen origins and the types of De Qi can be further discussed.  
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Appendix A                        
Questionnaire 
1. Modified Massachusetts General Hospital Acupuncture Sensation Scale: (based on 
Kong, Gollub & Huang et al., 2007) 
Please circle your sensation in the procedure. You can feel free to write your own sensation 
(apart from the descriptors provided) on the last box.  
0—none, 1 very mild sensation, 2—mild sensation, 3—moderate sensation, 4—severe 
sensation  
Soreness 疼 0 1 2 3 4 
Numbness (痺) 0 1 2 3 4 
Deep pressure  
(有壓力) 
0 1 2 3 4 
Heaviness (重感) 0 1 2 3 4 
Distention (脹) 0 1 2 3 4 
Tingling (刺痛) 0 1 2 3 4 
Aching 痛 0 1 2 3 4 
Dull pain (暗痛) 0 1 2 3 4 
Throbbing (跳動) 0 1 2 3 4 
 0 1 2 3 4 
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 2. Voice change 
a. Where do you have the above sensation?  
At acupoints Under acupoints Flowing along a 
route 
Whole 
arm/leg/neck 
Others, please 
specify 
     
 
b. Do you notice a voice change?   
Pitch change Loudness change Quality  Comfort Others , please 
specify 
     
c. Do you experience any muscle relaxation? 
None Very mild  Mild  moderate 
    
 
d. Do you experience adverse feeling? 
Vomiting  Sharp pain  Dizzy  Swelling  Others, please 
specify 
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Appendix  2. Mean and standard deviation of maximum frequency and frequency range over 
time 
 
measurement / 
group 
Male  Female  
Pretreatment Posttreatment Pretreatment Posttreatment 
Mean  (SD) Mean  (SD) Mean  (SD) Mean  (SD) 
Maximum Fo (Hz) 
Experimental  
Placebo 
Control  
 
886.13 
855.06 
867.70 
 
(155.66) 
(240.63) 
(129.93) 
 
921.83 
841.14 
841.28 
 
(149.10) 
(212.80) 
(143.60) 
 
1376.4 
1418.5 
1425.9 
 
(351.95) 
(279.14) 
(218.02) 
 
1515.0 
1493.8 
1382.2 
 
(388.58) 
(331.62) 
(239.32) 
Fo range (Hz) 
Experimental  
Placebo 
Control 
 
834.29 
802.56 
802.14 
 
(156.67) 
(233.05) 
(137.33) 
 
871.65 
784.74 
775.20 
 
(150.01) 
(206.08) 
(154.23) 
 
1315.6 
1339.1 
1366.4 
 
(355.74) 
(283.21) 
(218.65) 
 
1457.1 
1423.3 
1326.9 
 
(394.21) 
(342.51) 
(245.94) 
